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A theoretical consideration of the free induction decay (FID) signal formation in the angular distribution of radiation, 
emitted by oriented nuclei after excitation by a long mdiofrequency resonance pulse tp • T2*, is carried out. The well- 
known theorem on the oscillatory FID signal is expanded for the case of second rank tensors. 
Recently the spin echo and free induction decay 
(FID) were detected by observation of the change in 
anisotropy in the angular distribution of radiation, 
emitted by oriented nuclei [ 1 ]. Theoretical considera- 
tion of the observation of spin echo and FID signals 
in the angular distribution of nuclear adiation (ADNR) 
is of special interest, in particular when the spin system 
by a long pulse (tp ~, T~2, where T~ is the inhomoge- 
neous dephasing time) is being excited. The investiga- 
tion of the oscillatory behaviour of the FID under 
condition of strong inhomogeneity for a two-level sys- 
tem, observed in NMR or in optical resonance xperi- 
ments has been carried out in refs. [2,3] and as a result 
the theorem on this phenomenon has been formulated. 
In the present paper the multilevel nuclear spin system 
I and oscillatory FID signal in ADNR is theoretically 
considered, and the theorem is expanded for the case 
of higher rank tensors (~, > 1), observed in ADNR ex- 
periments. The possibility of an oscillatory FID signal 
in the case of axial geometry of ADNR experiment, 
when an extra rr/2-pulse is used to restore the initial 
axial symmetry of the nuclear spin system and to 
allow exploration of the spin system dynamics in the 
perpendicular plane [ 1 ], is investigated. 
The statistical tensors px, connected with the densi- 
ty matrix of the nuclei I by Clebsch-Gordon coeffi- 
cients may be represented in the form [4] 
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where Gqxlq2(t2 - t ) are the perturbation factors q ks 1 
(PFs), defined by the interaction hamiltonian on the 
definite time interval t2 - tl, here 0 ~< k ~< 21, -~, ~< q 
~< ~,. We obtained the PF, for the spin system I, ex- 
cited by a long pulse tp ~, ~2, when the initial orienta- 
tion of nuclei is defined by kl(01, ~01) and the direc- 
tion of nuclear adiation registration isk2(02, ~P2): 
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wherey = ¢Oltp, b = COl(t - tp), a = WO/Wl,X = Awl/ 
6Ol, o = COot" + 2A -- ~01 -- ~02; ~o0, col, A are frequen- 
cy, amplitu~ and phase of the pulsed field, the brack- 
et ( ) denotes an average over te inhomogeneous line 
195 
